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(54) (57) 1. yCTPOttCTBO flnfl BypEHHK 
CKBAJRHH C OJJHOBPEMEHHOfl OBCAHKOfl, 
BKJno^awee 6ypoBy» Konomty c aaK- 
peimeHHNM b ee HH*«ett <*acT*t nopo*o~ 
p a3pyma«HHH HHCTpyneHTOM h pa9Me*eH- 
H y» KOHHeirrpiWBO eft oficanHyw kojioh- 
Hy f oTnHiaio*meccH Ten, 
q TO> c i*eji*H> noBbnnewHH hpohsboah- 
TeroHOCTH 6ypeKMK nyTeM y*enH<ieHKS 

CICOPOCTH BMHOCa MHCTHU BWaHa SB 

CH et yMCHbtaeHMH aoHbi pasnwaa 3aTpy6- 
Horo npocrpancTBa o6cannott kojiohbu, 

oflcstAHa* KonoMHa BwnonHeHa c npo- 
peawo BAonfc ee otfpasywmeft, a yc-r- 



poftcTBO CKa6jte.MO onopHbw CTaKawan, 

pa3MemeHHMM KOHD«G HTpHRHO C BHeiBHeft 

cTopOHW o6caM»oft kojiohhw, KapeTKoft 

C paSXHMHblMH 3JieMeKTaMM h ynopOM, 

jiotkom, sattpenneHHNM b BepXHett 

m CTH KapeTKH, H SaflWTBbtMM ItnaHKaMM, 

npHKpenneHHMMH k HHXHett qacTK Ka- 
peTKH c BHenmeft h BHyTpeHHeft cropo- 
tot o6caaHofl KonoKHU BMecre npope- 

3H f npK 3T0M pa 9 7KHM Hbie SJieMeHTb! 

KapeTKH pasMemeiw b npopesH c bos- 
HoxHOCTbio nepeMenemw h oCpasoBamwi 
n^ejtH itpn BaaHMOAeftcTBHM ynopa KapeT- 
icm c oaopmw cTaxanoM, a sanorrHue 
nnaHKH ycraBOBneHhi c bo3MO*kocti>io 
repMeTMsauKH njfcjnt. 

2. ycrpottcTBO no n.1, o t n*H- 
^awme^cK TeM, «ito Bfiom 
npoflOJibHoft npope** o6ca*Hoft kojiorh* 
BbmoJWem* nonepe^Hbie HaAPe3W, pac- 
nojia»e«BUe no o6c ec cTopoiiu. 

3, YcTpoftcTBO no nn. 1 h 2, o t 
jiK^.awneeca TeM, ^to pas- 
TOMHwe 3JieMeHT« BwnoJiBeHhi b ska* 

pOJtHKOB . 
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H3o6peTefrne othochtch x ropHOMy 
neny, a hmchho k 6ypeHHw cxBa*HH 
a noponax, nepexpbiTUx ceepxy tojt- 

fl*eft pblXJTWX OTJIOXeHHH. 

UejIblO M306pCTeHWI HBJIHeTCK HOBM- 

meHHc n poH3BOAMTenbHOCTK 6ypenw* 
nyreM ysenH^emiH ckopocth BMHOca 
wacTHi; EnaMa aa cmct yMeRbmeHH* 30- 
hw paswwaa 3aTpy6Horo npocTpaHcTea 

oGcaRHOH KOJIOHHW. 

Ha *nr.1 h d>nr. 2 npeACTaBJieHo 
ycrpoftcTBO b A^yx npoexmmx, o6~ 
nptft BHAi Ka 4>Hr,3 - pa3pes ycTbe- 
soft MacTM ycTpoftcTBa; na $Hr.4 - 
ce^eHHe A- A Ha $Hr.3; na $Hr.5 - 
ceneHHe B-B Ha <J*Hr.4; Ha $«r.6 m 
<l>nr.7 oGcaARa* KOJioHHa c npOA<wibHoft 
npopeawo m nonepeuHMKR Ha«p^3aMH > 
BapnaHTM BwnoJiHeHHH. 

yCTpoflCTBO AHH 6ypeHHH CKBBJCKH 

c oflHOBpeMeHHofl o6caflKoft coctoht 

H3 6ypOBOft KOJIOHHW 1 (ty*T • 1 M ^ 

c 3&KpeiuieHHUMH b ee nHXHeft nacTH 
aaOoftHNM ABHraTeneM 2, nopoAOpaspy- 
mawotHM MHCTpyMeHTOM 3 k uefrrpaTopoM 
4. Ha 6ypoBbtt kojiohhc c soMomwo 
xoMyTa 5 aaxpenjieHa c^a^aa* xojioh*- 
Ha 6 f b KOTOpoft BMno/iHeHa npoAOJib- 
Ha* npopeab 7 co cxocaMH 8 b top- 
. uobux KacT*x KOJIOHHW* B npopeab 7 
BcraBneHa xapeTxa 9 c paawHMHWMH 
pojxHKaMK 10 (*hf, 3-5) , BunonHeH- 
HUMrt M3 aaxaneBHott cTajm oSpasyio- 
atKMM B oSca^Hoft KOJiOHHe meiib 11 
AJTHHott t (*Hr.2). PaaxHMHwe po/ihkh 
'fO aajcpemrertbi & jtapeTxe 9 c nOMombw 
nonmnnHHKOB 12 xa^eHH*, aanjHmeHHux 
or mnaMa c nOMomx>w ynjiOTHeHHft 13 
(*wr.3 h 4). Ha BHemHett ^acTK xa- 
peTKH 9 BbinojiKen ynop 14, a x »*«r- 
Heft ee ^acTH aaxpeiuieHW aamHTHwe 
ruiaHKH 15 m 16, nepeKpbrBaxwe mejib 
c b Hem He A m BHyTpeHHeft cropoH 06- 
caAHoft kojiohhu • 3ainHTHbie miaHXH yc- 
TaHOBnenw c o6ecne*eHKeM repneTHs* * 
• akh meJiH, wfl *ero noanpyxHHeHbi 
ot locKTe/ibHO flpyr APyra c noMombio 
npyxHH 17, HW-mx Ha najibuw 18. 
j&w KCKJDOMeHHH nonaAaHHH iacTHU 
mnaMa hoa pojihkh 10 xaperxa 9 CHa6- 
xeKa ynnoTHeHHHMH 19 h 20« B sepx~ 
Heft sacTH KipcTKH saxpenneH jiotox 
21 ajih oTBoaa mnaMa ^epea c-reHxy 
o6cr-AHoft KonoHHM. Vnop 14 xacaeTCH 
Bepxneft ropAOBoft iacTH onopHoro 
craxaHa 22, pacnonoxeHKoro Ha ycTbe 
cKoaxKH • fln* cHHxemoi Ae*opMaUH« 
o6caAHoft kojiohhw ixph ee pacxpwTHH, 
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h yweHbmeHHJi flWBW t «ejm (*«r.2) 
b o6caAHott xonoHHe woryT Cbtth Bbr- 
nojiHeHW nonepe^Hue HaApeaw 23 
(<J«r*6) p pacnojio^eHHwe baojii* npo- 
A o/ibHott npopesH 7 h coeAHKeHHwe c 
Heft • - 

BejmwHy pacxpUTHH oocaAHoft xo- 
jiohhw, T.e. iBHpHKy b mejxw* (*Hr.5) 
h ee AiiHHy < (*nr.2) f onpeAeJimoT 
H3 CJieAywniHx ycjioBHft:. d f < b -* b ot 
HiG, rAe dy- MaxcHMaJibHWft AHaneTp 

MacTMA mnaMa AB»rymeroc« b x'onbue- 
bom ce^eHMK Ke«ny otfcaffHoft k 6ypo- 

BOft XOJIOHHaMH, b^ ~ DHpHHa HeJIH, 

cooTBeTCTByiosaaJi Haiany iwxacTHKecxMX 
Ae^opMaAHft b 6ypoaoft xonoHHe, M - 
ycmme na nepewememie xapeTKM no 
o6caAHoft xonoHHe h G - oce&aa Ha- 
rpysxa Ha aaooft. SHa^eHwi b 0 h N 
onpeAejiHwr 3KcnepHNeHTaAfaH0 . flrw 
3Toro npeABapMTeJibHo BwOjcpaiar oTpe- 

s ok TpyCw HyxHoro AHflMerpa D t h 
^nHHoft oxono 10 D k paapeaawT Tpy6y 
BAonb, HanpMMfip, *peaepoBaHHeM mm 
c noMombw csapo«iHoro annapara, 

CTpeMHCb HpH 3TOM nOJiyTOTb BOSMOKHO 

tSojibwyw -^HCTOTy noaepxHocTH paspeaa. 
, no xpauM paapeaa AeJiaxrr cxocbt 8 
l(4^Hr.2). KoHCTpyxoKa k^pctkh npe- 
AycwaTpHBaeT ycraHoBxy b Heft pojih- 
kob co cMemem/eM (4«r«5) TaxRH o0- 
paaoM, vtto6u a-HpHHa kx pwa Hecxojib- 
xo npeewmajja MaxcHManbHO BoaMOXHWft 
pasMep qacTOA mnaMa. 
' 3areM hoaboaht xaperxy x cxocy 
8 rpy6u n y ttAHOcx yaapw no xaperxe 
hjxh ee ynopy 14, saroiuwrr xapeTxy 
b cepeAKHy paapeaaHHoro y^acTxa. Ilprt 
3tom onpeAeJUUOT AJWHy ^ pacxpuroft 
nacrn Tpyow h oueHHBawT ycmiHe N 
Ha nepCMemeHMe xaperxH. Ecjim nooie 
H3 B Jie*f e hhh xapeTXM H3 Tpyfiw mwpMHa 
npopesH ocrajxacb npeaoieft (rtcxoAHoft), 
a ycvuiHe N He npeB«cnno nonycTHMoro 
3KatteHHJi, to o6caAHyw xojxoHHy Ae~* 
nawT H3 AaHHoro ceMeHHK TryG. e cjih 
b BM6paHHOM OTpesxe Tpy6 aosHHXJia 
oct aTOiHaa A e*opMaiXHJi , to BWOHpawT 
Apyryx* TpyCy c MeHbmeft TOJimHHoft 
cTeHKH Him 6ojxbmero AHaMeTpa. flo- 

nOJlHHTeJIbHOft B03M0XH0CTb» HCKJlKWHTb 

ocT3TOMHy» Ae*opMamoo Tpy6w ftBJTHeT- 
ch nepHOAHnecKan nonepeHHan HaAPes- 
Ka rpyOhi y^acTxaMH 23 bmojib jihhhh 
ocHoBHoft npoAonbHoft npopesii 7 
(*Hr.6) hjih saMena MCTajumtiecKoft 
Tpy6bt Ha HeMeTajimtMecKyw, HanpHxep 

nOJlM3THfl€HOByw . 
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TUH nO3BOJim0T OflHOBpeMeHitO CHH3MTb 

h ycKjme an* npoABK*eHH* kspgtkh no 
T py6e. flnnny 3a«HTHbtx nnanoK 15 * 
16 B«6Hpa*T pasnoft noJioBHHe ajihhu 

menu, T.e. f/2. 5 

YCTPOftCTBO A** OypeHHK CKBaXHH 

c oAHospeMeMHoft oScanKoft C06HpaK>T 
h pa6oTG»T c hhm cjieAYKW 0 * oopasoM. 

IlepeA natiaJiOM 6ypewi* saroraBAH- 
bbjot o6c*AHy» KoiiOHKy pac^eTHoft '0 
AnHHW, AOCTBTOKHOH AJin nepeKpbrrtfH 

BCeft MOdHOCTH pbOUTMX OTJIOXeHMft, H 

BbinortRiiioT b neft npoflom>Hyro npopesb 
7 co CKOcaMH 8 f yKasaHHWM caoco6o* t 
a ecvm HeooxoAHMo, AonojiHHTejifcKWC 15 
nonepeuKue MaApeaw 23 (*nr.2, 6) - 
3aKperui*Kvr Ma OypoBOft xonoHHe aa~ 
CoftHuA rHAPOABHraTenb 2 (Kanpnnep, 
T yp<*o6yp>, nopoAopaspyniajomHli KHcrpy- 
m6HT 3, ueHTpaTop 4 k o6caAHy» kg- 20 
noKKy 6 c noMombJo xojfyxa.5. Ilpn 
stom noponopaapymaKHUKfl HHCTpyMeKT 
AOJaceH (b AaHHOM BapHaHTe npHMene- 

HH« ycTpoftcTBa) CB060AHO npOXOAHTB 
B oOCBAKOH XOJIOKHe H BblCTynaTb H3 

Hee Ha nexoropyw BejnrqwKy. 

flanee saxpeiuiRWT k mcraeft uacTH 
KapeTKK 9 yiuioTHOHKe 20 m sao^TMbte 
onaHKH 15 H I6 f noAnpy««MeHHbie m 
coesHHeKKue Mewy co6oft C nOMO^bw 30 
najibces 1 8 • 

IIoaboaot KapeTKy 9 k oScbahoh 
KonoflHe co ctopokn nopoAopa3pyma*o- 
mero HHcrpyMeHTa 3 k aaCraaioT ee 
Bwanajva u ckqc 8, a aaxen B npope3b 3S 
Tpy6bi ynopoM 14 napyxy AO Tex nop, 
noKa kohum aainHTHbDc itnaHOK AOtoyT 
no wocKero oCpeaa o6caAHoft kojiohhu. 

BypoBoft cnapAA BHTOomoaiaT b Bep- 
THxanbHOM nojioHeflim nan tow oft 6y- 40 
peHKfl, iioaboa*t n©A Hero onopKbift 
cTanaH 22 <*Hr.1-3), BCTaB/wwr b 
»epxHio» *acTb KapeTKM 9 ynnoTHeHHe 
19, TaM xe aaxpeiuunoT jxotok 21 h 
npHcrynaioT k Gypemoo. 4S 

flnfl 3Toro b nonocTb Oypoaoft ko- 
jiohiuj noAawT noA nanopoM paoovyw 
XKAKOCTb v KOTopaa, npoftAH nepes 
rMApoABHraTejib 2, npRBOAHT bo apa- 
mejme noponopaspymawrnKft KHCTpyweHT. 50 

Uocne onycicaHHH CHapaA* Ha 3a6oft 
HawHaeTC* yrny6ica ckbcUkmkm a puxnoA 
Tonme. PsaxTHBHWH mombht ot t-hapo- 
APttraTejw BocrrpMHiwaercfl Ha^rroA 



37 4 
cTflHKa nepes DepxHKxo ^acTb kohohhw 

6ypKjnvHbix rpyO. B HananbHbfft momcmt 
yrjry6KH cHapRAa OTpa6oTanna« xmi- 
KOCTb co nLnai^oM HSJMBaercH hs-noA 
o6caAHoA kojiohku. HanbHcftraoe 3ar/iy6- 
neM«e cnapHAa rrpoHCXOAHT sa cser 
pasHtraa phfXJioA totohh h pa9pyme hhh 
ce nopoAOpaspyinawmxiM HHCTpyMe htom. 
npn 3tom ynop 1^1 KapeTKK "conpHxa- 

CatiCH C TOpUOBOHonOBepXHOCTbK) cTa- 

Kana 22 ((J)Mr.3) f xapeTxa 9 c 3anmT- 
HblMH TUia KK3MH 15 H 1 6 yAepscHBaeTC8 
Ha ypOBRe ycTbH cKDaromw. Pojthkk 
(0 xapeTKM MaMHHawT KaTMTbcn no 
nnocKOCT*M npope3K 1 o6caAHofi ko- 
noKHiJ, o6pa3y« b Heft 6erymyw mejib, 
Koxopaa nepeMeuaeTCH no o6caAHoft 

KOAOHHe CHH3y BB€pX, OCT3BaflCb UpH 
3TOM Ha ypOBHe yCTbH CKBaJICHHW. 

npoMbrao^Ha* acHAKOCTb co mnaMOM 
nocrynaer b Konbuesoe npocTpancTSo 
Me»Ay o6caAHofl h OypmibHoft KonoHHa^ 

MH, nOAHHHaCTCH AO yPOBHH KflpeTKM 

9 h KsAHBaeTCH wapy^y nepea orKpw- 
Tyw tiaCTb mejm 11 no norxy 21. 3a- 
iHHTHwe unaHXK 15 H 16 npeAOTBpamajoT 

nonaAaHrte h aaivimraBaKHe qacTHU 
smaMa b tiacTb m,esm 11, pacnono«eH- 
Hyro mixe KapeTKH 9 f «ito odecne^HBa- 
eT CMbUcaHHe menH noA A^ftcTBKeM can 
ynpyrocTM o6caAHoft KonoHKbi. 

B ceo» o*?epeAb caJibwiKOBoe ynxroT- 
HeHue 19 b sepxHeft ^acTH xapeTKH 9 
npeAOTBpamaeT nonaAanHO H saxiiMHH- 
Bajivie ^acTM^ myrsMa htexny p ojihksmh 
10 h iuiockocthmk pa3pesa 7 o6caA- 

HOH KOAO HHbt • 

1C MOMeHTy saBeproeiiHn nepexpuTMS 
Bceft tojiw pbwnbix oTno^eHHA xapeT- 
Ka 9 bwxoaht sepea BepxHHfl ckoc 8 
o6caAHofl Tpy6w. Ha 3tom 6ypeHHe epe- 
MeHHO npexpan^ior. KapeTKy 9 c hot- 
kom 21, 3 antHTHbiMH njianKa>!M 15 h 1o, 
a Tax»e xoMyT 5 c hhmbwt . nanbueA- 
mee OypenHe aeAYT b ycTortMKDbix no- 
poAax 6ea noA^eMa oypouoft kojiokhn, 
napamMBaH ce no Mepe Heo6xoAKMocTH • 
B 3Tom cny^ae npoMbtaoMHaa xchakoctb 
co mnaMOM noAHHMaeTca c 3360* BBepx 
no o6caAHOft xonoHHe h ms jiHBaeTC h , 
icax 06UHHO, qepes nepxnee ee ceMeK^e, 
pacnonoweHHoe hgckojiuko ai>aiie ypo»MH 
noBcpxHocTM rpyHTa. 
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(54) (57) 1 . A DEVICE FOR DRILLING 
BOREHOLES WITH SIMULTANEOUS 
CASING OF THE BOREHOLE, 
including a drill string with a rock-cutting 
tool attached to its lower portion and a 
casing disposed concentrically thereto, 
distinguished by the fact that, with the 
aim of improving the drilling productivity 
by increasing the rate at which cuttings 
are lifted as a result of reducing the 
washout zone of the casing string — 
borehole annulus, the casing is 
implemented with a slot along its 
generatrix, and 



the device is provided with a bearing cup 
disposed concentrically on the outside of 
the casing, a carriage with releasing 
elements and a stop, a chute attached to 
the upper portion of the carriage, and 
guard strips secured to the lower portion 
of the carriage on the outside and inside 
of the casing at the location of the slot, 
where the releasing elements of the 
carriage are disposed in the slot so that 
they can move and form a slit when the 
stop of the carriage engages the bearing 
cup, and the guard strips are placed so 
that the slit can be made leaktight. 

2. A device as in Claim 1, 
distinguished by the fad that transverse 
notches are made on both sides along the 
longitudinal slot in the casing. 

3. A device as in Claims 1 and 2, 
distinguished by the fact that the 
releasing elements are implemented as 
rollers. 



[vertically along right margin] 
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The invention relates to mining, and specifically to drilling boreholes in rocks overlaid 
by sections of loose deposits. 

The aim of the invention is to improve the productivity of drilling by increasing the 
rate at which cuttings are lifted, as a result of reducing the washout zone of the casing 

string — borehole annulus. 

Fig. 1 and Fig. 2 show a general view of the device in two projections; Fig. 3 shows a 
cutaway view of the wellhead portion of the device; Fig. 4 shows the A — A section in Fig. 3; 
Fig. 5 shows the B— B section in Fig. 4; Fig. 6 and Fig. 7 show the casing with longitudinal 
slot and transverse notches, different embodiments. 

The device for drilling boreholes with simultaneous casing of the borehole consists of 
drill string 1 (Figs. 1 and 2) with downhole motor 2, rock-cutting tool 3, and centralizer 4 
attached to its lower portion. Casing 6, in which longitudinal slot 7 is made with bevels 8 at 
the end face portions of the string, is secured in the drill string using clamp 5. Carriage 9 is 
inserted in slot 7 with releasing rollers 10 (Figs. 3-5), made from hardened steel and forming 
slit 1 1 of length / in the casing (Fig. 2). The releasing rollers 10 are secured in carriage 9 using 
rolling bearings 12, protected from the cuttings by means of seals 13 (Figs. 3 and 4). Stop 14 
is implemented in the upper portion of carriage 9, and attached to its lower portion are guard 

strips 15 and 16, overlapping the slit on the inside and outside of the casing. The guard strips 
are placed to ensure leaktightness of the slit, for which they are spring-loaded against each 
other using springs 17, slipped on fingers 18. To keep cuttings from getting under rollers 10, 
carriage 9 is provided with seals 19 and 20. In the upper portion of the carriage, chute 21 is 
attached to remove cuttings through the casing wall. Stop 14 is in contact with the upper end 
face portion of bearing cup 22, disposed at the mouth of the borehole. To reduce deformation 
of the casing when it is split 
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and to reduce the length / of the slit (Fig. 2), transverse notches 23 may be made in the casing 
(Fig. 6), disposed along the longitudinal slot 7 and joined to it. 

The size of the split in the casing, i.e., the width b of the slit (Fig. 5) and its length / 
(Fig. 2), are determined from the following conditions: di < b < bo, NLG, where di is the 
maximum particle diameter in the cuttings moving in the annular cross section between the 
casing and the drill string, bo is the width of the slit, corresponding to the onset of plastic 
strains in the drill string, N is the force for moving the carriage along the casing, and G is the 
axial load on the bottom of the borehole. The values of bo and N are determined 
experimentally. To do this, a segment of pipe of outer diameter D and length of about 10D is 
first selected, and then the pipe is cut lengthwise, for example, by milling or by using welding 
equipment, trying in this case to achieve the cleanest possible surface for the cut. Bevels 8 are 
made along the edges of the cut (Fig. 2). The design of the carriage calls for placing rollers on 
it with an offset (Fig. 5) such that the width of the line of rollers is somewhat greater than the 
largest possible particle size of the cuttings. 

Then the carriage is brought into contact with bevel 8 of the pipe and, by tapping on 
the carriage or its stop 14, the carriage is driven to the middle of the cut portion. In this case, 
the length / of the split portion of the pipe is determined and the force N for moving the 
carriage is estimated. If after the carriage is removed from the pipe, the width of the slot 
remains as before (the original width) and the force N does not exceed the permissible value, 
then the casing is made from this section of the pipe. If residual strain appears in the selected 
segment of pipe, then another pipe is selected with a smaller wall thickness or larger diameter. 
A further option to eliminate residual strain of the pipe is periodic transverse notching of the 
pipe in sections 23 along the length of the main longitudinal slot 7 (Fig. 6) or replacing the 
metal pipe by a nonmetal pipe, such as polyethylene. The indicated measures 
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make it possible to simultaneously also reduce the force for moving the carriage along the 
pipe. The length of the guard strips 15 and 16 is selected to be equal to half the length of the 
slit, i.e., 112. 

The device for drilling boreholes with simultaneous casing of the borehole is 
assembled and operated as follows. 

Before drilling begins, a casing is prepared of the calculated length, sufficient to 
overlap the entire thickness of the loose deposits, and a longitudinal slot 7 with bevels 8 is 
made therein by the aforementioned method, and if needed additional transverse notches 23 
are made (Figs. 2, 6). Hydraulic downhole motor 2 (for example, a turbodrill), rock-cutting 
tool 3, centralizer 4, and casing 6 are secured on the drill string, casing 6 by means of clamp 5. 
In this case, the rock-cutting tool must (in this embodiment of the use of the device) freely 
pass through the casing and project out of it by some distance. 

Then seal 20 and guard strips 15 and 16, spring-loaded and interconnected by 
fingers 18, are secured to the lower portion of carriage 9. 

Carriage 9 is brought in contact with the casing on the rock-cutting tool 3 side, and 
first of all it is driven into bevel 8, and then into the slot in the pipe with stop 14 outward until 
the ends of the guard strips reach the lower cut in the casing. 

The drilling equipment is suspended in a vertical position above the drilling point, 
bearing cup 22 is brought under it (Figs. 1-3), seal 19 is inserted into the upper portion of 
carriage 9, chute 21 is secured thereto, and drilling begins. 

For this, the cavity of the drill string is supplied with working fluid under pressure, 
which, by passing through hydraulic motor 2, results in rotation of the rock-cutting tool. 

After the equipment is lowered to the bottom of the borehole, deepening of the 
borehole begins in the loose section. The reactive moment from the hydraulic motor is 
absorbed by the mast 



1250637 
4 

unit through the upper portion of the drill pipe string. At the initial moment that the equipment 
goes deeper, the spent fluid with cuttings is poured out from under the casing. Further 
lowering of the equipment occurs as a result of washout of the loose section and its fracture 
by the rock-cutting tool. Here stop 14 of the carriage makes contact with the end face surface 
of cup 22 (Fig. 3), carriage 9 with guard strips 1 5 and 16 is held at the level of the mouth of 
the borehole. Rollers 10 of the carriage begin to roll along the surfaces of slot 7 of the casing, 
forming therein a traveling slit, which moves along the casing from the bottom up, in this case 
stopping at the level of the mouth of the borehole. 

The washing fluid with cuttings enters the annular space between the casing and the 
drill string, is lifted to the level of carriage 9, and is poured out through the open portion of 
slit 1 1 along chute 21. Guard strips 15 and 16 prevent the cuttings from entering and getting 
wedged in the portion of slit 1 1 located below carriage 9, which ensures healing of the slit 
under the action of the elasticity forces of the casing. 

In turn, gland seal 19 in the upper portion of carriage 9 prevents the cuttings from 
entering and getting wedged between rollers 10 and the surfaces of cut 7 in the casing. 

At the moment when overlap of the entire section of loose deposits is complete, 
carriage 9 emerges through upper bevel 8 of the casing. At this point, drilling temporarily 
stops. Carriage 9 with chute 21, guard strips 15 and 16, and also clamp 5 are removed. 
Further drilling is carried out in stable rocks without lifting the drill string, adding to it as 
needed. In this case, the washing fluid with cuttings is lifted from the bottom upward along 
the casing and as usual is poured out through its upper section, located somewhat above 
surface level. 
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